Epidermal inclusion cysts are common lesions that rarely develop into squamous cell carcinoma (SCC). Neoplastic change in these cysts can be associated with prominent symptoms such as pain, rapid growth, or ulceration. This study describes the case of a 64-year-old woman with a 4-year history of a largely asymptomatic neck mass, which after routine excision was found to be an epidermal inclusion cyst harboring well-differentiated SCC. The diagnosis was made incidentally after routine cyst bisection and hematoxylin and eosin staining. Given the potential for variable presentation and low cost of hematoxylin and eosin analysis, we recommend a low threshold for a comprehensive pathological search for malignancy in excised cysts when appropriate.
Incidental Squamous Cell Carcinoma in an Epidermal

Introduction
Cutaneous epidermal inclusion cysts are frequently encountered and histologically benign subcutaneous lesions that arise most often along embryonic fusion lines as a result of invagination of keratinized squamous epithelium. Although epidermal inclusion cysts account for approximately 85-95% of all excised cysts, malignant transformation is exceedingly rare. We report a case of squamous cell carcinoma (SCC) arising from an epidermal inclusion cyst of the neck in a 64-year-old woman.
Case Report
A 64-year old female presented with a 4-year history of a nontender neck mass that had slowly increased in size over the past year. The patient reported no changes in voice, swallowing, or breathing. Physical examination revealed a mobile subcutaneous mass in the left lower neck that was approximately 11 mm in diameter. There were no overlying skin changes. Ultrasonography revealed a homogenous, hypoechoic, and well-circumscribed cystic mass within the subcutaneous fat of the neck suggestive of a benign lesion. Routine excision was performed and the cyst was found to be free from surrounding structures and nonfibrotic. Pathological analysis included bisection of the cyst with hematoxylin and eosin (HE) staining, revealing an epidermal inclusion cyst with an incidental finding of focal nests of atypia and a focus of well-differentiated SCC (Fig. 1, 2, 3 ). Total cyst size was 2.1 cm with the SCC component occupying 4 mm. The surgical margins were free of neoplastic involvement. At the 1-year follow-up, the patient was well with no evidence of recurrence.
Discussion
While cutaneous epidermal inclusion cysts are a common lesion, the development of SCC from the wall of the cyst is an infrequent occurrence. The incidence of SCC developing from an epidermal inclusion cyst has been estimated to range from 0.011 to 0.045% [1] . After a review of the literature, we found 41 well-documented cases of SCC arising from cutaneous epidermal inclusion cysts [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Our findings are summarized in Table 1 and  Table 2 , which shows an increase in the number of reported cases of SCC arising from epidermal inclusion cysts since 2010. If this phenomenon is due to a rising incidence of malignant transformation or increased reporting is difficult to ascertain.
According to Table 1 and Table 2 , the mean age of diagnosis of SCC arising from an epidermal inclusion cysts was 61.8 years (range, 28-96 years) with men more often affected (69.0%). The most common site of occurrence was the head and neck (54.8%). Cyst size varied significantly with a mean cyst diameter of 5.0 cm (range, 0.7-20 cm). The mean duration of cyst presence was 92.6 months (range, 0.5-480 months), whereas the mean time to diagnosis once the cyst became symptomatic was 7.3 months (range, 0.1-24 months). The most common presenting symptoms were pain (24.2%), rapid cyst enlargement (48.6%), and overlying skin changes such as erythema, ulceration, or drainage (38.2%). Twenty-five percent of cases had failed antibiotic therapy prior to excision of the cyst.
The specific mechanism behind malignant transformation of epidermal inclusion cysts to SCC is uncertain. Some have proposed that chronic cyst irritation in the form of chronic inflammation or infection can trigger malignant change as it is a recognized mechanism of cancer development at other body sites. Other proposed mechanisms of malignant transformation of epidermal inclusion cysts include direct trauma, human papillomavirus, immunosuppression, and actinic damage, although little research exists to support these theories [1, 12] . Due to the rare nature of the disease, the clinical course and ideal method of management is not well established. In our review of the literature, we found several warning symptoms that would increase suspicion of malignant degeneration of an epidermal inclusion cyst. These were cysts presenting with pain, rapid growth, or overlying skin changes such as ulceration or persistent drainage. However, these symptoms can often indicate cyst infection and reports detailing specific and reliable symptomatic patterns to suggest malignancy are lacking. The index of suspicion of malignant transformation should be raised whenever suspected infected cysts fail to respond to medical management such as antibiotics. Furthermore, while prominent symptoms such as rapid enlargement may potentially be sensitive indicators of malignant transformation, the absence of such symptoms cannot exclude the diagnosis as multiple cases reported gradual growth over a long period of time or no growth at all.
Although malignant transformation of an epidermal inclusion cyst is rare, cysts that are concerning should have a low threshold for excision and thorough histopathological examination. The primary treatment for a neoplastic epidermal inclusion cyst is wide excision with adequate margins of 4 mm for all lesions and at least 6 mm for higher-risk cysts [3] . Given the low probability of SCC in an epidermal inclusion cyst, a significant number of these malignancies are detected incidentally during histopathological analysis following excision of a presumed benign cyst. Unfortunately, there is no standardized pathological examination for epidermal inclusion cysts. A simple bisection of a cyst that is assumed to be benign may miss malignant degeneration in the lateral walls of the cyst, yet it is likely neither reasonable nor cost-effective to section every epidermal inclusion cyst as if it were neoplastic. Risk stratification with attention to cases suspicious for malignancy must guide both the surgeon and pathologist. The most cost-effective way to section these cysts is unclear, and the surgeon may need to direct the specimen sectioning when neoplastic change is suspected, such as when concerning symptoms are present, the cyst is fixed to surrounding structures, or fibrosis is present.
The possibility of more thorough histopathological analysis of epidermal inclusion cysts with suspected malignant degeneration must be balanced with the added cost burden. A cost analysis at our institution was performed for standard staining and microscopic examination. Taking into account the staining materials, labor, instrumentation, and company cost allocation, we found the price of HE staining and analysis to cost between 0.50 and 1.00 USD per slide. In light of the low cost of pathological analysis using HE, we suggest a low threshold for thorough sectioning of cysts when malignant transformation is suspected. However, given the rarity of the disease, standardizing stringent sectioning techniques to all epidermal inclusion cysts is probably unwarranted. Further research is likely impractical due to a low incidence of malignant transformation within epidermal inclusion cysts. 4 Sectioning technique used for histological examination.
